I METHOD FOR FABRICATING ANISOTROPIC CONDUCTIVE SUBSTRATE 
2 

3 FIELD OF THE INVENTION 

4 The present invention relates to a method for fabricating an electrical interposer 

5 substrate for semiconductor test and, more particularly, to a method for fabricating an 

6 anisotropic conductive substrate. 

7 BACKGROUND OF THE INVENTION 

8 The conventional printed circuit board is made of glass fiber reinforced resin, and is 

9 laser-drilled through its upper and lower surfaces to make through holes. A layer of 

10 metal is filled in the drilled through holes by electroplating to attain to vertical electrical 

II connection. The electroplated metal layer covers the entire surface of the printed circuit 

12 board including the drilled through holes, therefore it cannot be provided for anisotropic 

13 electrical connection unless the metal layer connecting high-pitch via went through a 

14 highly accurate etching processes. 

15 Conventionally Anisotropic Conductive Film (ACF) is an adhesive film with 

16 anisotropic conductivity, which is used in the connection and adherence of electrical 

17 devices, such as the anisotropic conductive film disclosed in U.S. Pat. No. 6,344,156 

18 entitled "ANISOTROPIC CONDUCTIVE ADHESIVE FILM". The anisotropic 

19 conductive adhesive film is used in outer lead bonding (OLB), bump connection of the 

20 Tape Carrier Package (TCP) or combination of IC chips with the LCD panels by 

21 Chip-On-Glass bonding. The anisotropic conductive film is an insulating resin 

22 containing conductive particles properly. To acquire vertical conductivity, the 

23 conductive particles must have same size and with uniformity distribution. Meanwhile, 

24 the electrical devices should have extruded electrodes, such as bumps or pillar, to stick 

25 into the anisotropic conductive film. When the distance between the extruded electrode 

26 and outer circuit board is close enough corresponding to the diameter of an electric 

27 particle, the anisotropic conductivity can be acquired. Therefore, the conventional 
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1 anisotropic conductive film is used in the adherence of electrical devices and outer circuit 

2 board, but it is improper to an interposer between semiconductor bum-in testing 

3 apparatus and wafer under test due to adhesion and reactivity of the anisotropic 

4 conductive film. 

5 SUMMARY OF THE INVENTION 

6 A primary object of the present invention is to provide a method for fabricating an 

7 anisotropic conductive substrate. A liquid compoimd is formed on a back holder with 

8 metal pins. After baking, the plate is pressed to deform the metal pins into electrodes 

9 that are bonded in the liquid compound. The electrodes electrically connect the upper 

10 and lower surfaces of the liquid compoimd, but not connect each other to provide 

1 1 anisotropic conduction. 

12 According to a method for fabricating an anisotropic conductive substrate of the 

13 present invention, a back holder with metal pins is provided in the first place. The 

14 distribution density of metal pins is between 1 0^ mm"^ and 1 0* mm'^. The pitch between 

15 the metal pins is firom 0.5 to 30 //m. It is preferable that a removable layer, such as 

16 photoresist, is formed on between the back holder and the liquid compound. The liquid 

1 7 compound is formed on the back holder, with thickness between 25 and,250 fi m. . After 

18 baking the liquid compound, a top plate is pressed to deform the metal pins into a 

19 plurality of electrodes which are "fi-ozen" inside the liquid compound and to shape the 

20 liquid compound. The electrodes electrically connect the upper surface with the lower 

21 surface of the liquid compound. Thereafter, the back holder is removed so that the 

22 liquid compound with electrodes became an anisotropic conductive substrate for 

23 anisotropic conducting. It could be used as an interposer between semiconductor test 

24 apparatus and wafer under test. 

25 DESCRIPTION OF THE DRAWINGS 

26 Fig. 1 is a cross-sectional view of a back holder provided by a method for 

27 fabricating an anisotropic conductive substrate in accordance with the present invention; 
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1 Fig. 2 is a cross-sectional view of the back holder formed with a liquid compoiind in 

2 accordance with the present invention; 

3 Fig. 3 is a cross-sectional view of the back holder under compression in accordance 

4 with the present invention; 

5 Fig. 4 is a cross-sectional view of an anisotropic conductive substrate in accordance 

6 with the present invention; 

7 Fig. 5 is a partial cross-sectional view of the anisotropic conductive substrate 

8 placing under a semiconductor test apparatus in accordance with the present invention; 

9 and 

10 Fig. 6a to 6b are illustrations of corresponding positions of electrodes of the 

11 anisotropic conductive substrate and the electrodes of wafer under test in different 

12 dispositions in accordance with the present invention. 

1 3 DETAIL DESCRIPTION OF THE INVENTION 

14 Please refer to the drawings attached, present invention will be described by means 

15 of an embodiment below. Referring to Fig. l,a method for fabricating an anisotropic 

16 conductive substrate in accordance with the present invention. The anisotropic 

17 conductive substrate can be independently formed which is different from anisotropic 

18 conductive film or paste coated on a medium. In this embodiment, a back holder 20, 

19 such as metal or ceramic, is provided. A plurality of metal pins 21, such as gold or its 

20 alloy, are formed on a surface of back holder 20, which are fabricated by half-etching, 

21 wire-bonding, planting or micro electro mechanical system (MEMS) technology. The 

22 metal pins 21 are ductile and are arranged on a surface of the back holder 20 in high 

23 density. The pitch between the metal pins 21 is from 0.5 //m to 30 //m, and the 

24 distribution density of the metal pins 21 is from lO^mm'^ to 10^ mm"^. It is preferable 

25 that a removable layer 22, such £is positive photoresist, is formed on the back holder 20, 

26 so as to easily remove from the back holder 20. In this embodiment, the metal pins 21 

27 are cone shapes or cylinder shapes. 
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1 As shown in Fig. 2, a liquid compound 10 is formed on the surface of back holder 

2 20 with metal pins 21 by liquid coating method selected from spin coating, printing, 

3 spraying and dispensing. The liquid compound 10 is selected from the group of 

4 photoresist solution and low K dielectric thermosetting material. In this embodiment, 

5 the liquid compound 10 is a negative photoresist, containing low K dielectric polymer 

6 such as polyimide, BCB, and other photosensitive materials. MICRO CHEM Co. also 

7 provides a thick photoresist with series No. SU-8 2000 which is applicable to the liquid 

8 compound 10 in the present invention. Especially the liquid compound 10 is transparent 

9 after curing for inspecting the metal pins 21 (electrode) inside. The liquid compound 10 

10 will become a film after baking. The liquid compoimd 10 has an upper surface 1 1 and a 

1 1 lower surface 1 2 . 

12 Thereafter, as shown in Fig. 3, then the liquid compound 10 on the back holder 20 is 

13 compressed by a top plate 31. The back holder 20 and liquid compovind 10 are 

14 compressed between a bottom plate 32 and a top plate 3 1 . The top plate 3 1 deforms the 

1 5 metal pins 2 1 on back holder 20 and reshape the liquid compound .10. So the metal pins 

16 21 change their shape to into a. plurality of electrodes 40 in the liquid compound 10. 

17 And the upper surface 11 of the liquid compound 10 is pressed to be even. The liquid 

1 8 compound 1 0 is cured during the compressing step simultaneously. The thickness of the 

19 liquid compound 10 is between 25 //m and 250 fim. Each electrode 40 has an upper 

20 end 41 and a lower end 42 correspondingly exposed on the upper surface 11 and the 

21 lower surface 12 of liquid compound 10. After curing the liquid compound 10, the 

22 electrodes 40 are "frozen" in the liquid compound 10 and vertically and electrically 

23 connect the upper surface 11 with the lower surface 12 of liquid . compound 10. 

24 Thereafter, the removable layer 22 is easily removed after exposing the removable layer 

25 22 passing through the transparent liquid compound 10 so that the back holder 20 can be 

26 separated from the liquid compoimd 10. Alternatively the back holder 20 is removed by 

27 means of grinding or etching. The electrodes 40 are electrical independence, and there 
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1 is no relationship of electrical connection among the electrodes. At this time, the liquid 

2 compoimd 10 with electrodes 40 becomes an anisotropic conductive substrate 1, as 

3 shown in Fig. 4. In this embodiment, the anisotropic conductive substrate 1 comprises a 

4 low K dielectric liquid compoxmd 10 and a plurality of electrodes 40 arranged tightly and 

5 electrically connected vertically. Therefore, it provides electrical contacts of anisotropic 

6 conduction, which is vertically electrical connection in micro pitch. 

7 Therefore, the method for fabricating an anisotropic conductive substrate according 

8 to the present invention provides an effective way to fabricate the anisotropic conductive 

9 substrate. The way that the metal pins 21 are compressed to be vertical electrodes 40 

10 inside the liquid compound 10 ensures that the electrodes 40 be fo^ed independently to 

11 acquire anisotropic conduction for the applications of temporary fixed-direction of 

12 electrical connection. 

13 As shown in Fig. 5, the anisotropic conductive substrate 1 is placed between a 

14 bxim-in board of a semiconductor bum-in testing apparatus and a wafer under test 60, and 

1 5 this is to prevent contamination of the testing apparatus. While the wafer 60 undergoing 

16 wafer-level electrical test, wafer-level bum-in test, or wafer-level bum-in and electrical 

17 parallel test, the probers 50 of bum-in board contact the anisotropic conductive substrate 

18 1, and electrically connect to electrodes 61 (such as bumps or pads) of wafer 60 through 

19 electrodes 40 of the anisotropic conductive substrate 1 randomly. This will eliminate 

20 the damage causing by the direct contact of probers 50 with the electrodes 61 of wafer 60. 

21 Since the electrodes 40 are tightly and independently bonding to the liquid compoimd 10, 

22 anisotropic conduction still can be acquired even by micro pitch disposition of electrodes 

23 40 and, therefore, no alignment of the anisotropic conductive substrate 1 is needed. As 

24 shown in Fig. 6a, when an electr.ode 61 of wafer 60 is electrically connected to the 

25 bum-in testing apparatus tiirough a plurality of electrodes 40a, electrical connection still 

26 can be acquired through other electrodes 40b, as shown in Fig. 6b, even while the 

27 anisotropic conductive substrate 1 moving, expending or contracting. The problem of 
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1 electrical short and failure of contact cab be eliminated. 

2 The above description of embodiments of this invention is intended to be illustrative 

3 and not limiting. Other embodiments of this invention will be obvious to those skilled 

4 in the art in view of the above disclosure. 
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